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(SOtltfe: APPARATUS AND MBTH(H> FOR ACCBSroiG THE PERICARIMAL SPACE 




Abstrect 

There is provided 9iib.ain»iatus and a method of using the appaniiB for creating a bteb of ,^Biie of die pericaidaim the heact, for 
accessing die pericardial .^i^ fauenn^te die peiicanllisilbml^ the hquit. and witfidrawing flt^^jlmfhim or ddWering duid. fai^ludlng 
diltgs. dieiapentic agents.^or>^the like.^|hereto. The qiparatus^cA^ present faivemlon indndea^iMI^ wittU fiist distal end and a second 
proximal end. A bote extends duough the shaft ftom4die^.disilft end te^ die proxinud «ad. Uteitist end^ includes jaws, that open/and 
close, as at least one of die jaws is movable. The second end inchides a handle, at leas^^'poi^r^r die hudle hi communication with a 
n^Bchanism in communication witfi the movalde Jaw, such ti^'lipon iho^^emem of at leaiBt 

ai^ closed continuously. A needle, for puncturing ^^m^mM gn#ed wmihi tiie Jawtf, H^li^ably i^kwnted wittiin die bote and Is 
fa^oonmmnlcation widi a mechanism for Ihniting its' tinvd^iRW ifspect to die bora. 
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cQEoiuny vessels «ie^gg0Qtripiiii^^ aad 



of palm (129^200 AJ).) tfe^^fee^ pl^eim^mi<|;imntot||ttf 
IS ''peiumdiii^^ 

prev^ dilalkip pff^^ ibe^sv&^Btises^of^l^^ 
msumtains ibe heart in a &ced geoiiiiti^^ptettiQik ittalso^^xoyii^dJKQidar-^^^ 
20 spread of ixifixt|i)gjl@n|i^ 

and tfie he^rt^loKn^m^aa^u^l^^ id n^ou^ ^na^^i^ltBme/and 

intoOiei 

25 

Caniiac Siessaief'» i^^ 

Pericardioc«t€sis, or puncture of 11^^ 
been porforpd^ lpii;-l> dki0Eii39is ofif^eaidi|i^^^s^s^8> fey stiii/ ^^Qle pecieardial 
fluid; 2) witliii^s^^^lipm^^B^^ 
30 tamponade! a]3d3>infu^i(lEi#^^ 

efiRision CKT^tim^ .E^pyig 1994, it was^stNiafsed^ftaiiappKmiili^^ 
pericaidiooeatests fffocedores woe perfcKpoaed^'Ifae^I^^ Aan 

At pteaenty. intispgi^^ trfeaimenl of 

35 afanotmal peqijcar^ eoi^^ons asiA^d^ loeulated 




space include .mxtibi^e |sctecosm#>a8eiii^midfeas tetiai^^nesldeinQydii ai^ 
streptokiniise^ 
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space. M add^oii»^the^m€tbD(^invot^#^ Wtm i&|eedon of "diiigs-^Bliier than 
long-tenn delivery via a cathetar ott^e^aUxoffl^ielease matoEial. 

Ancrtfaor meOiod for iiotinp^canSal izyection of ageots is perfoimed 
by a device, avi^^t^ii^rtii^^i^ device, 

known as a *%leb** tfnongh suction. Specifically , tiie bleb is seoired m^im ins^nm^ 
end by suction, and the tissue fonmng flie bleb m this end f^I^^ 
instnimait^end. Bie^bleb^i^ and a 

guidewiie is mserlbad into tiie bteb. A Omd ii^i^on cafiiel^is ti^ l^ved over the 
guidewire» £af exmpisfle^tlo a^ir^ 

pericardium, peficanBal spope or heart mioscle^ via ^ >v 



SUMMARY ov^smmyEimm 

15 Thepresentim^entiompcoviSg^^ 

creating a controlled bleb. The pieseitt invenjton idlo^^ 
perictu^at^pace i^&Oiifeinjiiryi«Nf^i&i^S^ 

or to directly deliver fluids^ Le., tJ^en^ie^ttc drugs, to the lipart iimscte^ IMtii such 
safe access to ^fae^l^oon^Ucali^Qts^fi^^^^ 
20 reduced and ijc«ly rfifitffflaftKl, Aii^^iiiKd^i'%^ to the 

heart muscle via the periear^^ afifeets assoebtod with drug 

deUveiy by convefi^llEd«'aiaEdidsiES^^ 
reduced, such ttottJtesseridosi^^^a^^^^ 

specific drug. More^c^^» ttn&diie^ 4eBv^ a^^iim fii^^H^iiider 

25 range of dmgstto be used 

The i9pai»ti^<of tiie^prie$#[t^hivention includes a^^iafi^wi^ a first 
distal end ai^^secm^prosqnial Gi^ Afbore extends llatcn^ti^^^^ the 
distal end to the p^oimEEialaid^ The^pnt cnd'kidudes jaws, tt^^i^peii'dad close, as at 
least one of the jaws is movable. The second end in^liOKles a 'faaaoitte^ at least a 

30 portion of thcjjgiritemjCfimmtmtcation wifli a^BieetoiiSEaln eciiiratt^ with 
the movabl^jaw^ sai^^SM ^^g^&M^ least a portion o^lhtt^iaiiffie, the 

jaws can be op»ed?and<closed at wiltand to ai^ desbed.degree; A nc^ 
puncturing ti^^e (^g.,.a bl^ o£pmcaidmm tissue), grasped WitfOn the jaws, is 
movably^mounted wi^nn the boreandls in Scmmuiiication wNlf a^Sie^^ for 

35 liniiting its travel with respect to the bore. 

The present ii^^oi^n^^ttliidoii^y in^^ 
mechamcally a:eating a bleb of peiicai^^ 
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48, cut i$io ti^iK>d3r 22 <#1lie^^ ^n2&iodi46t^ixiiiiates m a Jiaiige 50, 

pmf^tally znpun^t^^f jpioi^ al a pivot point M a 

Movem^%Dm^||iQ39<%i^ distend 
28 of tte 9|«^^,'<i|ptedi^^ witfiifi the 

bore 34, to ultimalely move ^^gsmM^TJI^fim/tmAe dose^and'i^ieii positioiis 



ThckJiW 2j&%7^ iod^ 
cone^osidai^ 0oidl 
b]t>u^ tog^&^, Isih^^ 

10 pericardiinni, iJj^ pQ^j^aidliflibSf^ fonil^ bli^). lie te^ 5% S3 

are piefeiably of a umfonn pitdi (as showa in the diavving figures) fisr ^e enfiie 
leagth of iftm leq^H^ve^jaws 26^ 27, but eould be of (fiffeiem p^dies provided th^ 
ieiiiida:<Qf)op;Bialidg]^ j|j^9ii^!^4Mi':eifiEtMi8wt2fi^'27 imd*tfuit^flie^jawsr26^^ lemidn 
abletoclosec(Hnfiifi^|g[Q;3). l^jswaSiM? ds^^d^^ 

15 assisdn^ii^lfae gid^tpiig^ liactii^<indtitotjMifei»gfee»Mefe^^ as 
wdl as aoc^ommoda^B^ 

below. AdEfitiimal^it4s^f«r^^ ^bqpi^ sildl tiiat upcm 

incoBipl^ ck>sgi^Ce.g^ 4^ o^tissii^ywccm^lete 
Glo^are^^,g4 ^i^ssaa^l^^ hito tfu^iodty^^dfeie is a eavity 

jaws.aie also pcap^sible, provided ttidr anangmieiit allows foraSdent grip an^ 
inaiiipuiatioii'Of tijssiie. 

At #Le^haadk^3«^ lte<^sec<md^^ of the diaft ^, iir fimaed of ^ 
25 movable 32iind #$edi3/anns. The^ 22 an 

angle itaip^^da^B$(^ a34eii]tinalete^N^ 60, 61, to 

accommoditfe the^Si^Qsof anioperator. TUMle loops 60» 6l>afe pi^ si!i!ed, otfacy 

pemussible. . 

30 Tbi^mmBbloimEkMM pfafetiri^moinitcd to thefbd^ 22 of the shaft 

24 by a ^^mt^ii^^mBjpo^ vodun astot«64 ott ifltodie%i3d|y 22. It is 
prefened ll|al#etemnnat ^dge 66.of tius/Oiovable arm be^toaaded,'^ as to ^ow 
for movemeitf (:t(Kwardd» distal 28 and proxini^ 

movable arm 32 intihe diiectif^ of di&arr&w 67, as the is fiee to 

35 travel widiin a space 68 in the hody^ctf die ^laft. Travel <tf die^movi&le arm 32 is 
ccmfined to this space 68^ by^^the abittmentiof tibe suiiace 69 ofttti^t«>dy 22 and&e 
surface of die movable arm 70^and ttie Sxedmm 33..It is also^ferred that the 
flange SO be on one dde oC^die bore 36, indiile the portion o^tfae movable arm 32 
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moved {slid} ttroj^gfa^^ fupedle 38;@r: tbe bore 34 <if ^^^nee^e 38 has been 
removedX in order to, for example, aspirate fluid from die pericardial sac 101 ^Os. 
6Ar€^ or^^yer Auji^i^^ ditugs, toitbe^pmcardi^iSac lOL 

TumiQgiQpw to HPis^ 6^i;^-^^ttee is^^wn liieiqpparatus 20 of the 
S present urveotioii iii use;^!^ acx^^essii^ tfag^^peitc^^ ifiO, andi^fmfiQmit^. 

pericardiaLq^ :l!il<siiFS^^ initially, a subKifAliifid iiieistbii is 

madein tiiecfaestcavity of apatteuL A standard mediastinscopy endoscope is 
inserted into Ais indsion for direct vision and die apparatus 20 of 
invention is insetted tfiiough die endoscope. Once at a point proximatBtbe tissue of 
10 the pericardium 100, such diatthejaws 26, 27 q)ply agendo pressure to die 
pericardium 100, as shown in FIG. 6A. 

InFIO. 6B, the operator advances the movaUe arm 32 (FIO. l)ofdie 
apparatus 20 toward the first or distal md 28 (FIG. l)ofthe shaft 24 (FIG. 1), 
m0V]ngdiejaw27,anddnis,opmingthejaws26,27. Ptricanfiuiti 100 tissue, as a 
IS resuhofbadc pressure e3certedtfiemm,lqr die fluid in die pericn 

fills the cavity 58 (FIG. l)between1iiej8Ws26,27andtfaeteediS2,53 (HGs. 1,3 
and S)ofdiejaws 26, 27 exert suffident traction on the perietal 100 tissue, such 
diat upon incompletely dosmg of the jaws 26, 27 (as the opontor moves the 
movable ann 32 back toward the second or pKudinal end 31 of the shaft 24, Imnging 
20 the ittovablejaw 27 toward the odierjaw 26), the pericardium 100 tissue is in the 
cavity 58, ^iriheceby a bid) 104 of pericardium 100 tissue has been created. 

TWflitfaeMeb 104 now established, in an optional stqi, the qpeiator 
can move the q^paratus 20 holing die bleb 104,inadireetiimawayfiQmtheheart 
102, to increase the size ofdie bleb 104. The c^iemtor activates die needle trigger 
78, advancing die iieedle 38 toward the di^ end 28 of die diaft 24 into die bleb 
104, by puncturing die pericardium 100 tissue. This puncture is such that the needle 
38 has safely entered tte pericardial space 101 within the bleb 104 safely, without 
puncturing d» heart 102. Upon puncture, die giudewiie 82 is advai^eddirougb the 
needle 38 into the pericardial space 101 C^IG. 6C). 
30 Mdi the guidewire 82 iiow advanced into the pericardial space 10.1, 

fluid retrievmg or delivering cadieler 1 08 can now be advanced over die guidewixe 
820nthedhectionofdMarrowllO),assfaowninFIG. 6D. Advancement of the 
cadieter 108 On tiie direcdon of arrow 110) ccMitinues amultaneous with wididrawal 
of the guidewire 82 (in the direction of arrow 111) untO the cadieter 108 is property 
35 positioiied witliin the pericardial space 101, as shown in FIG. 6E. This cadieter 108 
allows for fluid a^nration directly from or fluid (e.g., drugs, therqieudc agents or 
the like) delivery direcdy into the pericardial space 101. In the case of fliuid 
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1. Mi^cessi^i@iSitt^<«ompi^^ I 

Aerettuough; 

being movable; ; 

means for moviog said at least one m 

handle in coiiimuiucation i^th said jaw 1^ 

10 jaws can be cqiraed and closed iqx>n movement of said at least a ppitio^ 

handle; ^ i - 

a needle oiovably moimt^^iii&ln isaid'b^ v 
mipansmisrapHBKUi^^ \fj^liteai#neefflgffta^aito^ tnwel of at 

least a poftion of saidneecSe. 



IS 



2* Theapmatusof claioi l»wileIeiIlsa^atleas^ 
between them* . . . ' 



20 c(xiesi»p^iiQ^,$f^ 

4. The appamtos ejfeBiaiitt:3 » wheEeitt#»tid)teetfa are of die sameittldL 
S . . The iqiparatus of claim 3 » wherein swl teeth are of^feieai litdies. 

25 p: . ^ . . 

6. ThetjpEliS^(iui'0^^ 1> wfapds^saidibcnce jnehideaa fii^fKy^ 
prcqconate ^i^l ^i^iigsg^aij^a seoaiii^pcy^ end, said second 
pQrtioii of a greats iUameter dian die dUmeler of said first portion^ and said needle 
travel linuting means a^teaitii^paitwidilQsaM seeoi^liortiQff ci^^ 

30 

7. 71ieipiaiatmo£i^lMi^^ 
a spring biasing means* 

8. The apparatus of claim l>-wberein said^at least oneiofsaid^^ least two jaws 
35 includes cme^aw. » 



14. The me^<^ o&tlaim 1^2| wl^rdn^said^^)qp/'of maving said^appatatus at least 

appaiatus* . ' 

S IS. Iliein^ftiQdM^^yifi^ 

puUfaag said i^)p^g6ti&0j)i^ fixiffiEi^dti^liisiilft. 

ooiniHising: 

10 a) i»ovidkig a pericaidiai access device indudi^ 

relative to each o&er, aQd oienis fmm^mmods^&Bg instnimentatioi^ extetiding 
through said access device; 

b) 0]@;^)aidQalb^}gipqpm 
two jaws of said aoeess dei^ido^ 
IS c> .msi^mai^lSi^^ of tiie pericanlkibi away fiooi 

die hettt to focnci1a''bl€sd 6f ^oiciBffdtiim dssQ6 iuijficeat smd jsw^ 

^ inserting a njaedtelhipiiglMrf acooaagiiodating means 

and' - y-;- - ^ - - . V • -'^^ 

pericardial space. ' 



2S 



17. The mssdi^d^g^ lJi'a!Mfth»iii%eea^^ instrument 
diro^gh said instniiDidtfad^^ateoiii^^ means in sa&labees^deyioe over sud 



1 8. The jaEieiiijod of 17» t^^Ega^eji^ said^isbument 



30 



3S 



19. The mettiod of ^elium 1#» w&sremsaidMeh is formed without suction. 



20. 

a shaft having a^first end an^ 

therednough; 

means for me#|iiiriieal^!igicaaiwng t at &e first end; 
mgaiisforcGnte^liDg said tissu^gra^nng m^ans; 
a baiidle ait $sdd seccm^l^xofittse sSiaft^ at least trportion of said 
handle in commioiication widi said controUiiig means; 

a needle movably mounted widiin said bore; and 
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14. JJiC^j?^9f^#i^«to- 

proximate to fhe pericacdium jnclmies oonlacring the ped;eaidium^^ivi& said 
ap p a r at u s. 

5 IS. The method of clai6i^l2^ii^0i]£iy^^ ^ 
pulling said appanitus apiedetetlmiiied dislaoce away fiom tiie beart. 

16. A metfiod for accessing tibeq^mce between die perican^^ 
compriang: 

10 a) providing a pericanlial access device including at least two jaws movable 

relative to each otiier» and mecms for accommodating instnmae&tation extending 

through said access device; 

b) n^dianicaliy graqnng a portion of the pericaidiumbet^ 

two jaws of said access device; 
15 c) meehanicdlypsdaiiig said gnuped portion 

the heart to form a bled of peiicacdinm tissue aigacent said jaw^ 

^ inserfeig a needle ttiroi^^ said insteumcpiation accommodating means 

into said bleb, and limiting d» travel of die needle to prevent laceration of the heart; 

and 

20 e) iritrodudi^ a gvidewire»tfaiQU8|i the needle into said bleb and into s^ 

pericardial space. 

17. Themediodofdaim 16, additiondly comprising, introducing an fasstrument 
through said instrumentation accommodating means in said access device over said 

25 guidewire and into the pericardial space. 

18. The method of claim 1 7, i^ietein said instrument is a catheter. 

19. The method of claim 16, v^faerein said bleb ia formed without suction. 

30 

20. An access iqqiara^conQsisii^: 

a sdiaft having a ftst end and a seooiid end and a boro exteiKl^ 

dioredirougl^ 

ineans for niiedianicalty graqnng tissue at die first end; 
35 means for controlUng said tissue graqnng means; 

ahandle at said seccakl end of the shaft, at least a portion of said 
haiuUe in commumcadon with said controlling means; 

a needle movably mounted widiin said bore; and 
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